Caspase 3 in breast cancer.
An inability to undergo apoptosis is widely thought to contribute to both tumorigenesis and tumor progression. One of the key mediators of apoptosis is the thiol protease caspase 3. In this investigation, caspase 3 mRNA and protein expression in breast cancer was examined. Caspase 3 was measured at the mRNA level using reverse transcription-PCR and at the protein level using both Western blotting and activity assays. Levels of apoptosis were determined using an ELISA, which detects nucleosomes released during DNA fragmentation. Relative levels of caspase 3 mRNA were similar in breast carcinomas (n = 103), fibroadenomas (n = 25), and normal breast tissues (n = 6). However, levels of both the precursor and active forms of caspase 3 were significantly higher in carcinomas compared with both fibroadenomas (P = 0.0188) and normal breast tissues (P = 0.0002). Levels of apoptosis were also highest in the carcinomas and correlated significantly with active caspase 3 levels (r = 0.481; P = 0.0003). In the carcinomas, expression of caspase 3 showed no significant relationship with either tumor size, tumor grade, nodal status, or steroid receptor status but was significantly higher in ductal carcinomas than in lobular carcinomas (P = 0.0188). We conclude that rates of apoptosis as measured by both caspase 3 activation and nucleosome release are higher in breast cancer than in nonmalignant breast tissue. This finding would appear to conflict with the widely held belief that apoptosis is reduced in malignancy. The proliferation:apoptosis ratio, however, may be higher in carcinomas than in the corresponding normal tissue.